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Description 



[BLINKING BACKLIGHT DEVICE AND 
OPERATION METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93105481, filed March 03, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention generally relates to a backlight de- 
vice. More particularly, the present invention relates to a 
blinking backlight device and a method of enabling or 
disabling the blinking backlight device and thereby ad- 
Justing the brightness of the blinking backlight device ac- 
cording to whether the recently displayed image is a still 
image or a motion image. 

[0004] Description of Related Art 

[0005] In recent years, since the liquid crystal has properties be- 
tween crystal and liquid, and the direction of the liquid 



crystal molecule may be arranged by applying an external 
electric field. Therefore, the liquid crystal has been 
broadly applied in display components 
[0006] The liquid crystal material was first discovered in 1888 by 
F. Rinitzer, an Australian botanist, who used benzoic acid 
and acetic acid derivatives, and compounds of cholesterol 
to demonstrate characteristics of liquid crystal. The appli- 
cation of liquid crystal in the display device was since 
1963. However, the liquid crystal was not commercialized 
for industrial production until the Japan's Sharp company 
developed a calculator with a liquid crystal display (LCD). 
Thereafter, a variety of liquid crystal display devices are 
being rapidly developed by Japanese manufacturers and 
applied to many other electronic appliances such as digi- 
tal watch, display panels of car, game player, meter and 
so on. In recent years, the full-color liquid crystal display 
device has broadly widened the application field of the 
liquid crystal. In general, the liquid crystal display device 
has the advantageous features of being light weight, thin 
thickness, low driving voltage, small size, low power con- 
sumption compared to the traditional display device such 
as cathode ray tube (CRT). Therefore, the conventional 
CRT display device has been gradually replaced by the LED 



display device especially in the field of portable electronic 
appliances, such as, portable TV, notebook computer, of- 
fice projector and display devices. 
[0007] Conventionally, a blinking backlight device is used in the 
LCD device to enhance the continuity of the frames of the 
motion picture when the LCD device is used for displaying 
a motion picture. Thus, when the blinking backlight device 
is activated, a blinking backlight is also activated simulta- 
neously to maintain the brightness the frame of the pic- 
ture. However, the average brightness generated by the 
blinking backlight is lower than that generated by the 
fixed backlight device. Therefore, when the blinking back- 
light device is used for displaying a static image, the 
brightness generated by the blinking backlight device is 
lower than that of the fixed backlight device, and the 
frame displayed is blinking. 
Summary of Invention 

[0008] Therefore, the present invention is directed to a blinking 
backlight device and an operation method thereof for us- 
ing an image detection unit to detect whether the frame 
data displayed recently comprises motion image or static 
image to decide whether or not to enable the blinking 
backlight. 



[0009] According to an embodiment of the present invention, tlie 
duty cycle of tlie fluorescence lamp is controlled and the 
brightness of the frame is balance depending on whether 
the image displayed is a motion image or a static image. 

[0010] A blinking backlight device, according to an embodiment 
of the invention, is provided for detecting the image dis- 
played by the blinking backlight device. For example but 
not limited to, when the image displayed comprises a mo- 
tion image, the blinking backlight is enabled. Alterna- 
tively, when the image displayed comprises a static image, 
the blinking light is disabled. In addition, the blinking 
backlight device comprises, for example but not limited 
to, blinking control module and a storage unit. 

[001 1] In one embodiment of the present invention, at least an 
(N-1)*^ frame data is stored in the storage unit. 

[0012] In one embodiment of the present invention, the blinking 
control module comprises, for example but not limited to, 
image detection unit for operating the received N*^ frame 
data and the frame data read from the storage unit 

according to the motion image detection algorithm and 
outputting a detection signal. In one embodiment of the 
invention, N is a positive integer and is larger than or 
equal to 2. 



[0013] In one embodiment of the present invention, tlie motion 
image detection algorithm is provided for determining 
whether the image displayed by the blinking backlight de- 
vice comprises a motion image or a static image. When 
the image displayed by the blinking backlight device com- 
prises a motion image, the blinking backlight is enabled 
by the detection signal. Alternatively, when the image dis- 
played by the blinking backlight device comprises a static 
image, the blinking backlight is disabled by the detection 
signal. 

[0014] In one embodiment of the present invention, the blinking 
backlight device further comprises a light source bright- 
ness balance module. The light source brightness balance 
module comprises, for example but not limited to, a cycle 
and brightness control unit for processing the received 
scan signal and clock signal and outputting a light source 
duty cycle control signal and brightness control signal. 

[0015] In one embodiment of the present invention, the cycle and 
brightness control unit comprises, for example but not 
limited to, a duty cycle control mechanism and a bright- 
ness control mechanism. The duty cycle control mecha- 
nism is provided for controlling the duty cycle of the fluo- 
rescence lamp when the fluorescence lamp is activated. 



The brightness control mechanism is provided for con- 
trolling the brightness of the fluorescence lamp according 
to whether the image displayed by the blinking backlight 
device is static image or motion image. 

[0016] In one embodiment of the present invention, the backlight 
control module further comprises data latch for out- 
putting the N*^ frame data and storing the N*^ frame data 
to the storage unit. 

[0017] In operation method of a blinking backlight device, ac- 
cording to an embodiment of the invention, first, whether 
an image recently displayed by a blinking backlight device 
comprises a motion image or not is determined according 
to two continuously frame data by the image detection 
unit of the blinking backlight device. When the image dis- 
played comprises motion image, the blinking backlight is 
enabled. Alternatively, when the image displayed does not 
comprise motion image, the blinking backlight is dis- 
abled. 

[0018] In one embodiment of the present invention, the opera- 
tion method further comprises a step of adjusting the 
brightness of the light source by determining whether the 
image displayed by the blinking backlight device com- 
prises motion image or not according to the scan signal 



and the clock signal. When it is determined by the bright- 
ness control mechanism that the image displayed by the 
blinking backlight comprises a motion image, a bright- 
ness control signal is outputted to increase the brightness 
of the light source. Alternatively, when it is determined 
that the image displayed by the blinking backlight device 
does not comprise a motion image, a brightness control 
signal is outputted to decrease the brightness of the light 
source. 

[0019] Accordingly, an image detection unit is provided for de- 
tecting the image frame, wherein when a recently dis- 
played frame comprises a motion image, the blinking 
backlight is enabled, and when a recently displayed frame 
comprises a static image, the blinking backlight is dis- 
abled. 

[0020] It is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 
the invention as claimed. 
Brief Description of Drawings 

[0021] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 



following drawings illustrate embodiments of the inven- 
tion and, together with the description, serve to explain 
the principles of the invention. 
[0022] FIG. 1 is a circuit diagram illustrating a blinking backlight 
device according to one embodiment of the present in- 
vention. 

[0023] FIG. 2A is a circuit diagram schematically illustrating a 
duty cycle control mechanism according to one embodi- 
ment of the present invention. 

[0024] FIG. 2B is a waveform diagram schematically illustrating 
the input and output waveform of a duty cycle control 
mechanism according to one embodiment of the present 
invention. 

[0025] FIG. 3 is a drawing schematically illustrating a pixel ac- 
cording to one embodiment of the present invention. 

[0026] FIG. 4 is a flow chart of the operation process of a blink- 
ing backlight device according to one embodiment of the 
present invention. 
Detailed Description 

[0027] jhe present invention now will be described more fully 

hereinafter with reference to the accompanying drawings, 
in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in 



many different forms and should not be construed as lim- 
ited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. Like numbers re- 
fer to like elements throughout. 

[0028] PIG, 1 is a circuit diagram illustrating a blinking backlight 
device according to one embodiment of the present in- 
vention. Referring to FIG. 1, it is noted that, when a mo- 
tion image is detected, the blinking backlight is enabled, 
however, when a static image is detected, the blinking 
backlight is disabled. 

[0029] In one embodiment of the present invention, the blinking 
backlight device lOOcomprises, for example but not lim- 
ited to, a light source brightness balance module 110, a 
blinking control module 120and a storage unit 130. 

[0030] In one embodiment of the present invention, the blinking 
control module 120comprises a data latch 122and an im- 
age detection unit 124. The data latch 122 is connected to 
the storage unit IBOand the image detection unit 124 and 
is adapted for receiving the data from the data source. 
The data latch 122 is provided for receiving the frame 
data from the data source, and copying the frame data to 



the storage unit 130 for storing and tlien outputting tlie 
frame data. Tlie image detection unit 124 is provided for 
operating the received N^*^ frame data with the (N-l)^"^ 
frame data read from the storage unit 130 according to 
the motion image detection rule, and then a detection 
signal is outputted. Wherein, N is a positive integer larger 
than or equal to 2. 
[0031] FIG. 3 is a drawing schematically illustrating a pixel ac- 
cording to one embodiment of the present invention. Re- 
ferring to FIG. 3, the frame data transmitted from the data 
latch 122to the image detection unit 124 may be classi- 
fied into odd pixels and even pixels, wherein each of the 
odd pixel and the even pixel may also be classified into 
red R, green G and blue B. In one embodiment of the 
present invention, a motion image detection algorithm 
comprising operating the received R, G and B of each of 
the odd pixel and the even pixel of the frame data with 
that of the frame data read from the storage unit 130to 
obtain a motion detection value. For example, when the 
operation is provided for R of the even pixel, the formula 
of operation maybe (RE(N))e(RE(N-l)), wherein, eis an ex- 
clusive or (XOR) operation or an exclusive or gate. RE(N) is 
the R of the even pixel of the N**^ frame data, and RE(N-l) 



is the R of the even pixel of the (N-1) of frame data. 
When (RE(N))e(RE(N-l))=l (i.e., the motion detection 
value is 1), it is noted that the RE of the N^"^ frame data of 
the blinking backlight device 100 is different from the RE 
of the (N-1)*^ frame data. On the other hand, when 
(RE(N))e(RE(N-l))=0 (i.e., the motion detection value is 0), 
it is noted that the RE of the N*^ frame data of the blinking 
backlight device 100 is the same as the RE of the (N-lf^ 
frame data. It is noted that, the scope of the invention is 
not limited to the embodiment described above. 
[0032] In one embodiment of the present invention, in the blink- 
ing backlight device 100, the RE (red even pixel), GE 
(green even pixel), BE (blue even pixel), RO (red odd 
pixel), GO (green odd pixel) and BO(blue odd pixel) of the 
N^^ frame data are operated with the RE, GE, BE, RO, GO 
and BO of the (N-l)^"^ frame data respectively. Thereafter, 
when the sum of the motion detection value is larger than 
or equal to a predetermined value a(i.e., the image dis- 
played is a motion image), the blinking backlight is en- 
abled. 

[0033] Referring to FIG. 1, in one embodiment of the present in- 
vention, the light source brightness balance module 
llOcomprises, for example but not limited to, a signal 



synchronization unit 112and a cycle and briglitness con- 
trol unit 114. The signal synchronization unit 112 is con- 
nected to the cycle and brightness control unit 114 for re- 
ceiving the scan signal YDIO and the clock signal YCLK. 
The cycle and brightness control unit 114 is provided for 
processing the scan signal and the clock signal, and then 
outputting a light source duty cycle signal and a bright- 
ness control signal. The cycle and brightness control unit 
114comprises, for example but not limited to, a duty cycle 
control mechanism 116and a brightness control mecha- 
nism 118. 

[0034] FIG. 2A is a circuit diagram schematically illustrating a 
duty cycle control mechanism according to one embodi- 
ment of the present invention. FIG. 2B is a waveform dia- 
gram schematically illustrating the input and output 
waveform of a duty cycle control mechanism according to 
one embodiment of the present invention. Referring to 
FIG. 2A, the duty cycle control mechanism 116comprises, 
for example but not limited to, a counter 210and a shift 
register 220. The clock signal YCLK is provided to the 
counter 210and the shift register 220. The scan signal 
YDIO is also provided to the counter 210and the shift reg- 
ister 220. Referring to FIG. 2B, the clock signal YCLK is 



continuously provided to the counter 210and tlie sliift 
register 220. For example, when the N^"^ frame data is 
provided from the scan signal YDIO, the shift register 220 
is operated according to the scan signal. For example, 
when the scan signal is at logic-high voltage level (i.e., 
the blinking backlight device 100 is displaying a motion 
image), a light source duty cycle control signal for con- 
trolling the activation of the fluorescence lamp is out- 
putted. The duty cycle is defined as Ton/Ts, wherein the 
Ton is the time of fluorescence lamp being turned on, Ts 
is the time between the falling edge of the N*^ frame data 
and the falling edge of the (N+1)*^ frame data, and Toff is 
the time of the fluorescence lamp being turned off. 

[0035] In one embodiment of the present invention, the blinking 
backlight device lOOcomprises, for example but not lim- 
ited to, a plurality of scan lines (not shown). It is noted 
that, when an image data is written to a pixel, the scan 
line of the pixel is driven. 

[0036] In one embodiment of the present invention, the bright- 
ness of the fluorescence lamp is decided by the bright- 
ness control mechanism 118 according to whether the 
blinking backlight device 100 is in a static image state or 
in a motion image state. In another embodiment of the 



present invention, the brightness control mechanism 118 
comprises, for example but not limited to, an inverter for 
controlling the brightness via the current. However, the 
scope of the invention is not limited by these embodi- 
ments. 

[0037] Referring to FIG. 1, the storage unit IBOcomprises, for ex- 
ample nut not limited to, a storage interface controller 
132and a storage medium 134. The storage medium 134 
is provided for storing the frame data copied by the data 
latch 122. The storage interface controller 132 is con- 
nected to the storage medium 134 for storing and reading 
the frame data stored in the storage medium 134. 

[0038] FIG. 4 is a flow chart of the operation process of a blink- 
ing backlight device according to one embodiment of the 
present invention. Referring to FIG. 4, after the operation 
process is started (step s402), the image recently dis- 
played by the blinking backlight device is detected by the 
image detection unit of the blinking backlight device to 
decide whether the image displayed is a motion image or 
not according to two continuously displayed frame data 
(step s404). When the recently displayed image is a mo- 
tion image, the blinking backlight is enabled (step s406). 
Alternatively, when the recently displayed image is not a 



motion image, the blinking bacl<light is disabled (step 
s408). 

[0039] In one embodiment of the present invention, the opera- 
tion process further comprises adjusting the brightness of 
the light source by the brightness control mechanism ac- 
cording to whether the image displayed by the blinking 
backlight device is a motion image or not by using the 
scan signal and the clock signal. When the brightness 
control mechanism detects that the image displayed by 
the blinking backlight device is a motion image, a bright- 
ness control signal is outputted to increase the brightness 
of the light source. Alternatively, when the image dis- 
played by the blinking backlight device is not a motion 
image, a brightness control signal is outputted to de- 
crease the brightness of the light source. 

[0040] In one embodiment of the present invention, the fluores- 
cence lamp comprises, for example but not limited to, a 
cold cathode fluorescence lamp. 

[0041] Accordingly, the blinking backlight device and the opera- 
tion method thereof of the present invention has the fol- 
lowing advantages. First, whether the recently displayed 
image is a motion image or not is detected, and the blink- 
ing backlight is enabled or disabled according to the re- 



suit of the detection. In addition, according to an embodi- 
ment of tlie present invention, tlie duty cycle of the fluo- 
rescence lamp can be controlled to control the brightness. 
According to an embodiment of the present invention, 
when a motion image is displayed, the brightness of the 
frame may be reduced, and when a static image is dis- 
played, the brightness of the frame may be increased. 
Therefore, the brightness of the frame can be effectively 
balanced. 

[0042] It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



